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SUMMARY OF MASTER’S DISSERTATION

Student
Identification 81433431 Name

Number Yasuto Fueki

Title
Study on Tele-Immersion Using HMD and Mobile 360-Degree Camera

Abstract

Conventional Head Mount Display (HMD) was high overall cost in order to use the precision
head tracking sensors and high-resolution display, so the general purpose of HMD was an
alternative for large displays. However, cost reduction of image display unit that produces a higher
resolution and hardware performance improving, new HMD that can sense immersion by achieving
a wide viewing angle and high-resolution,, including “Oculus Rift”, hit the streets on market. With
the advent of such hardware, it is has become technically possible to implement a request for
travelling remote location with immersive. On the other hand, although there is a concept of a
Tele-immersion remote immersive, it required huge system such as large-scale immersive display
and high-speed line that send large amounts of information. Those requirements make no chance to
be used by general users. Considering these situation, the ultimate goal of this study is set as
developing remote immersive system which can be used during daily life by general people.
Although In the development of remote immersive system that can feel free to use in everyday life,
overall cost, maintainability, and safety need be considered, this study aims to satisfy basic
performance requirement of remote immersive system which will contribute to the achievement of
the ultimate goal. Therefore, the purpose of this study is set as “Development of view freely and
transfer remote immersive experience system" to contribute development of remote immersive
system which can be used during daily life by general people.

For developing an immersive system to move and view the remote areas freely, this study
clarifies the requirements to be satisfied by the system from the previous research and future
applications scene. The author clarified the function request from the extracted request, and
constructed a remote immersion system using the HMD 360 ° camera. The purpose of this study
that is " Development of view freely and transfer remote immersive experience system " was
verified by using the prototype through two experiments. Also the ultimate goal of the present
study, whether remote immersive system can feel free to use in the general user of everyday life,
was carried out confirmation of the validity in the questionnaire through the prototype. As a result,
the subjects using the prototype felt high immersive, and "Move" and "free looked" act
significantly compared with conventional mobile systems.

Key Word(5 words)

Head Mount Display, Remote immersive, Tele-immersion, Move, Scanning
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MERR, RRUEME) T 7 a VEIZ L DBEREOILR ) TETEEREL & OFifn) TR0
ERRICPE S B2, fR5F) O 5 DOFHIIK 723 & 5 L KEEITR T 5 [11], D
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2.1 VR > AT AWNiT= ¢~ X Bk

211VR VAT LD 3B

VR AT LTI _REE 2 ERT DICHTo> T, £7T. VR &I D
MEBHTOIUENED, N=Fx VLIV T VT 4 L0 SEEZRINEN LT
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TLAEUATOIMEE LT 2 BEa—ZIlL > TALWIZAR S iz Bl
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HEThVEMTOHLZ L] #5250 b5,

VR 38T 2V AT LOERERRERER E LTI, TANT AT L) T3
2=y a VAT A THAVAT L] 03508385 (K 2.1), ZD350D
AT ADFHAEAERT 5 Z &1 Lo TRABEBLZE(Virtual Reality) DR 234 F 1

VIial—T gy
VAT A

o NN DN B
VR AT A

%] 2.1 VR 3 AT LA DORERL B
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VR M3 28H# L LT, MIT A7 7 7480 D.Zelter I% AIP ¥ = —7 %
ERL. VR VAT LI T D3 DDHEFRINHAY Lo T D & L72[13](X 2.2),

Autonomy
(1,1,0)
4
(1,0,1) : (1,1,1)=2cHE DVR A T L

£ (0,0,0) .
B M » Interactlon

b
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2.1.2 Presence
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LTV, ENENDOHRMEEFEIL TH D,

AN B A EFE R < Mg 2 FoRm T 5 72 OIS B E R B RHIL, RO BESCARAN
DRNZE S TARINTTHY, A7V —rDORESIHBECHIKTT 5,
Roger N. Clark[161IZ A 23 FF> H ORI DWW TR L7c, AR5
72 < 72 D5/ hOlEZ 0.59 4360 43=1 ) & L. A ORB2EICT A7 LA
ZINT %6, 57600 THEIFEDT 4 A LA BNBELR D, EEIX, AMD
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4 AT VA DBRETHDLDTAYTH D, EBRIZIL, 518 7600 FHFEDT «¢
AT VAIZFRIRTE L7200 OF Rz RS Y ) 2 OIFEBERTH LD T,
B e T 3 DO EREEBE LIZ VAT AEHEE L, 22—V O LT
(2T A LT BRI 2 3 2

G R DT & & 0 BIRAVICEIR T D123, A RWIED YKL Lo

NER SN, BEEY A XOKRFULRMIZEL 10D, — R T 4 A7 LA 2R
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FE)R0, AREK - SEEGES) 2 &AMV 7 < B < FaPH(ERE45 FE, K60 F) 7R &
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TW5, T BEIZED VAT AT EOREOHEANLE L IID D,

BLRF DS BR T OB RN B2 AT & LT, HRFE A CES)
& (Vection) & W 9 N 5, Vection & 1%, —EHFANCEET 2R/ X —
VEBELBRIC, BIgENZOWHTRICER L TV DA 00 X 5 IR T 58
HES  ZHETHDH, BT, FiE L EBEICR S BRI T A m 9 &
HABE LGS, HEOrLESPAEL TWE0O X IR L TLE I,
ZDOX T, BBIZK L CHHMOREICBEREEZ GO0 2 & 25 ED),

Bz, SIREBHRICE > TEOPEINWTEE SN EE2HBHEH CESKRE
(Vection)&b\ Vo T A AT LA OHEANHERE D Vection (2 M IFE T EER
[17][18]CiZk. #HEFMA S 20 BRI HFFENAE Uha®, 80~100 FELL TN
Whe L 725 Ly LT\ 5, FEIRRFHETIL, 110 UL LR E 26 0
BN RA~DOEEILIZIER NV E LTS, DD, BE#Z TR THn
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2.1.3 Interaction

Interaction &%, EEBRE DRI oF T, PRI EEBRIITEITE
TZREEDPHER DN TIE L b nlehr 2T, iz, 2 A% LEBRIZZED
ITEIMNZERIC KBS, AT AT A LTI 4 — Ry 7 BRI HERIC
R C—HOBEN LB I N2 B 1E, RBREILEOHR L @‘%uw vH T
I arvEEUDHIENTE S, 22T, ENFEEEBORMERICT S H)
EZBCE =N EEIC R D,

EFEH & @ Interaction #4179 B, ED L 9 RENMEAZ SN FE AT LDH
FIZ L > T L TL b, RVAT ATEFEZBHICAS - BEidT 5027
LTHLZOT, [BH#) TREF] WO BRI L TWOITBREG DIRIE 2 i 2
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B O L TOBGIRROBEIIRMER 2> T %5, LrL, HMD O X
O IRIRERIZVT 278 5 v AT L OGEIXEE OB & (2 U CHEFFH TRRmE %
BLEZDVEND D,

HMD # M\ CiEl@ith & 0iBfE %217 5 B"TODH#FaﬁLh@Hn 3L EnTEH

» [19][20]. Robert S. Allison H O #HE[21]1T . RICEEA R TE D
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FIZFR LT N EWRDNN—F ¢ VZERICE S KO IR ENTLE 9, FFrZ
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Vection 54T HHEFMA &GO THRATY 210 EREOHKFHARE T 5 Z
EVRTENTFTTHLZ EDBDND,

2.1.4 Autonomy

VR VAT AR T _REEED S B Autonomy(H M) & 5 BE&IZ O
T Jacques TISSEAU[23]1% BREZICHE Z 2 RO EALIZHIG TE 5 2 &, F%R,
TE), BIOHR ETEOREEL W) 3OOFEEH2., BEICA L2k
BUEMIZHIGTE D] &L, DF0 . BEMESIIEY RIF S A
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TeBR, BIEMFR Cld= o — b OBERNCE S W TR 2 iV THERIZHE D |
Ny RL, N TUHMEIET S, ZHEBREORK T2 Bk Z 2815
ThYy, EHEROFTEH, ZOXHTED bRz —EDEANIZE SN T F
DHEA TN TR B 720,

METHVIab—2a LTI ZFDO VR VAT AOHMICY L5705,
RELFIFTUTD3DHH 5,

WBRAE S - - o HUER B & [ UMBERITRY YeD, BREFERSCHEIHER SO
VIialb—FRETHLND,

Y BRAER - - HIER CTOWEERIZBEN 25, #EDNTIEE L TV D BLE
HITTE D N> T D, ARETFENRI 7 et Y, RNOKEREZ &5
FER®RETHY NS,

BT « -« « Ty X U —REWN O TIX EREOEANIES T LS S
TR <, A OWHEERTE <,
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REFRURHDBENDARMICKINDMLERH O BAEMIZIE, B0 —F
X OVZEM DL, BTV 7 Hf, V2 a2 b—a VHEIR. IR EER,

ﬁ&m&& 2L OREZHYTHELTWD, koT, BATHLEEGL

R D TE D B DN FEZERNT TS —F ¥ V22 [ 2 AR T & % 08
&@&
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AR L7 L 912, ERHORFEZEELZE ZICHFEL TV DE0D L S ICRE
DMFRITIN Db DD, TOFTH, L H25IXTBERLA T 4 2D K 5 27T
OIEFRHIIBE L2 O X5 2 K2 FRICEB T 52 LA E L2 e
FEAT VAT VAR AL WOBEZRBLTND, Y AT Aida—F o
Ty 7By b EERBHICHRESNZEALEORR Y R 6720 22— 34fE
RERZAFE e ARy FERIRL T, ay /7y MENLTrI A T5Z LT,
R OEEOHAIZBIFICBEI L0 X 0 ke 525, TOHRT, =
EXR S AT VA TVRAL o Al T B E LT NRANE] TV 72 A L]
BT ORENE] O3 2% F TR, 2 —Fy hZ2H LTHRAFTOH L
D LGETIZHRRFICREE LoD L 5 RIENEE G2 5] &9 mTIEIARNIED
HRIEZDY 720,

Fo, A B8211%, FIHFE =B OBIRERE Y % 7 1 7720 B R 7o # 7
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BILIBEMEDO DL, A F—Fy MEEICL DXy MU — 27 &2 RIS
Dl Tz T _REEH LT 5,

2.3 K AT AW T- ~_ & g

UbDZ &b THHRIZRS - BEITE D2EBEAKRS 2T 4] 2B T 5
A LU T O X9 I8 5 (X 2.3),

EE |EEEE%-%@T%?EE&A%&DZ?A|
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UZILEALE VT ALK 4B
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SEIN?
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ORIAIL : 210 FELL OB TOHRE
OV T IVHEA LM
OBEWED Y TV H A A EBIRE I THIE
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SFEILDY T H A LM BRAERCE TORIEA 200[ms] AT
> B M
OffiEFEK « FBIAIFENIZ THIE
OFEZEM AL + EZEMTT IV DARK
@ =R
PRy hT—2 Za— LY 7 Ry U — 7 (GAP)Z 4 L COHEFE v A
T DD

2.4 FELIIE & AFE DL HALE

241 AT VLA B A TIZXHEREA

CAVE 72 EORBIEE AT AT DEEODVBANERELNDD, AT DR KE
B bDIZ/2oTLE S, MRS, MOEBABRBELNLD T A R
HMD 2% %5, FIHEFEDOEHEZT 4 A7 LA THEH T LI L - TR/ S 7e i
TEVEANEREZH/LZ LN TED, MEOLOER LIV AT A125](K 2.4)1F,
ERHICHDAT VAT AT EHMD %A 4 —Xx v MBETHESZ LI2X D,
R OV AR Z FIREIC L7z, F7=. Telesar5[26](X 2.5)IX AT LA H X Z
LD RRANEW & AW 2 A b CREFHTOMN R TEE(EEZE L
VAT ATHD,
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ZOMIZY, AT OFHMEFETE SRRSO OSSR L
o AT EFRE L, HOM XA S TRGS %ﬁ@#é%&ﬁ%<%w
TW5I[27][28][29] . Z OFIETIE, @G E O MR 24 4 U 7o g 2 £ Rk
?%é*k’ﬁéﬁ EEOBMBOX ) T L —va w7 HOMNEBERH D, F

. A E S EHEC 2R 0 BEER D [RHRIC )T L CiEfRHi o 1 A T 2 BRRiZ A
%éﬁéﬂ%ﬂ%é@f BEMRAO 7B IE X ST By, BB D OBIR Ly
AT A, B OEEE) SRR £ T 230~300[ms] RO 2 L TR |
BIEZ R TE AMMEEZB LTS, ZOEFENCH, BEHYE CEBRE N
AT HHEATH D80 LU LOREMAMWIRAT LA N AT TR+ 252 L1%
%L<\%%Kﬁ%bfbéHMD@@ﬁ%45E&\Wﬁ%ﬁ%w%%@%@

DT B B Ao i 72 LTV,

AR L7z TWISTER[10] & W5 KB AT ¢ 27 LA Z T2 B@ s ARER
VAT ATIZIN S OREEZFIRT D120, AT LA AT OWERR R HIRI O
FRRTFEEE LT, BEOAT LA D AT EHRGHIRICEE L, & 50 LRV
PHOBAG % BT 2D &0 ) FEEZHANTHA(X 2.6), LavL, B AT OYHLH)
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TORIETH Y . B AT EAJEE T O D8P H) 72 75 T 2 LR 4 B8
NHDHT-D, BEFECOY TAX A MBEEVRRECH D, BB LIZV AT A
BT 3 —5e D LAN 7r—7 V& L CTAMIC TEELTWD,

X 2.6 AT LA AT HEEEE L CoOmE AR [10]
EEEA A —Y (B)RIEH AT

2.4.2 360 FEH X T2 X HEMRBEA

WHE I AT ORRRZ DT & b, IRWEIPHOBGE 2 53 5 5k L LT
360 FEH AT & H W ZEREADOHIZE D &4 TV 5, Hyper Omni Vision[30] (]
2DIFEAE P& ICRE L BENME I 7 —0 LHEICET A AT E2REL,
T TS 72 Frfill 360 FED R E OB A TS 5, Bfs L7-B4 %2 UHF 647
ICTEEL, MEEHA~AFRE T LIk > TN Te 2 EE L. HMD (242
R D, ZHUCE ST, EHATOL ) RIFRENORES 72 < EEHoOJE
EABHBICARBTZENTE D, Z® Hyper Omni Vision Z#B#EjE Y = —/L &
BB DLEDLZ LTI TAZALDORMEL EBENAZFEH LZ[81] . L
L. EEDER LTS X 51, UHF EBRICTEE LTV D70, iTihikEo
FMBREITIRIZIZY T2 A A THEETE 50, BREMTORELES v — T
XRFEREN IR CE e < 720 | B REH & ABE RN K 2 IR E 2 4 5 72
DOBNEX R TFIENMLETH S, S HIZ, UHF EHREO 1mW H 1O 1F B
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2.7 Hyper Omni Vision[30]
(FE)oMEL ) AT

Mg DBFENIC LD Y T AZ A LOBE 2R+ 5 FEE L TEKED
360 E AT oAb 2B D B R ARG E BS3 5 55 MR
ENTWBI[32], 3 2OLFHNEEEZNHIZHIET H 3 DD~ A7 @5 %5
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